Klebsiella pneumoniae is the causative agent of Klebsiella pneumonia and enteritis, 25 and the prevalence of antibiotic resistant strains is becoming a serious public health 26 problem. In this study, we isolated a novel strain of Paenibacillus polymyxa from the 27 fecal extracts of healthy dogs that were challenged with K. pneumoniae. By 28 combination of transposon mutagenesis and metabolic analysis, a nonribosomal peptide 29 synthase gene cluster was identified to be involved in the antagonism, and the molecular 30 weight of the compound was 1168.38 g/mol. These findings will enlarge the arsenal 31 against drug-resistant pathogens. 32 33
Symptoms of vomiting, diarrhea, and bloody stools broke out in a large kennel. Even 68 after treatment with the third generation cephalosporins, those symptoms remained. 69 Ultimately, those sick dogs died several days later. Small intestinal specimens of dead 70 dogs were collected for bacteria analysis. Then aerobic cultures were plated on blood 71 agar plate and incubated at 37℃, and the colonies were uniform and were all resistant 72 to cephalosporins. 73 Eight colonies were picked up for PCR amplification using the primers targeting 16S 
Screening for antagonistic bacteria against strain MH18

82
Bioassay against Klebsiella pneumoniae MH18 were carried out according to 83 Yang(17), with candidate antagonistic strains isolated from the gut of healthy dogs in 84 the disease-breaking kennel. After a large number of plate confrontation culture 85 experiments, one strain showed strong inhibition activity against strain MH18.
86
Biochemical analysis and 16S rRNA sequence determined that the antagonistic strain 87 belongs to Paenibacillus polymyxa, and here designated as WY54 (Genbank Accession: 88 MH698489). 91 Transposon mutagenesis of Paenibacillus polymyxa WY54 was carried out as .A). Comparatively, the mutant strain WY54-MT7 lost a strong peak at the retention 159 time of 9.437 min, which was eluted by 70% methanol to obtain a relatively high purity.
Transposon mutagenesis and gene cluster rescue
160
Bioassay showed that the effluent from HPLC showed strong inhibition of K. the peak that vanished in the null mutant from strain WY54.
